JOURNAL OF INTEGRAL EQUATIONS AND APPLICATIONS
1. Introduction. Motivation to study the inverse scattering problem for scattering data with poor regularity or slow decay is an application which will be given in two subsequent papers [7, 21] for the Cauchy problem of the Korteweg-deVries equation (KdV) u t -6uu x + u xxx = 0 with irregular initial profile as, e.g., a smooth enough box shaped potential or a steplike a smoothed Heavyside function [4, 5] .
If we consider u(x) as a potential for the Schrodinger equation
we can associate to u, by a well known procedure [8, 9] , the scattering data of which a part is given by the so called scattering matrix (T+, i?+, T_, fi_). To find a solution u(x, t) of the KdV (t > 0) it is enough to study the evolution of the scattering in time and to construct u(x, t) by the inverse problem [3, 4, 5, 7, 10, 11, 12, 13] . Often, however, the evolution of the scattering data, especially R-, does not stay within the set where the inverse problem was known to be solvable [4, 5] .
Let us briefly outline the organization of the paper. In §2 we discuss the Marchenko equation in ^(i?-). In §3 we study the inverse scattering problem under weaker decay and regularity properties of Rand its Fourier transform than in [8, 9] . 
